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(57)Abstract: 

PURPOSE: To obtain an element with an image area having a refractive index different from 
that of a non-image area after exposure to chemical radiation by using specified components in 
a specified weight ratio. 

CONSTITUTION: This compsn. contains 25-75wt.% solvent-soluble thermoplastic polymer 
binder, 5-60wt.% liq. ethylenic unsatd. monomer and 0.1-10wt.% optical initiator system initiating 
the polymn. of the unsatd. monomer when exposed to chemical radiation, has high shelf stability 
and forms an index image when exposed to chemical radiation. A photosensitive element having 
superior sensitivity to chemical, radiation and forming a high luminance hologram is obtd. using 
this compsn. 
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SnS^py^A»> ^Ji^Pi'^AiL/Tftieti-S. 

tmmw^amw^ t #m f - a t ©tBs^^ffl^c j: o ib 

!gj<$©iSI*jj^^Sns. CO^Pi'^AiSfflitfcJ:?) 

4. ±Mi(Omkt-Ui;f'7Mt. ^l^ffl!RFf¥ll3,506,327;* 
H#i¥»3,838,903SC;9|^H!|^^3, 894,787 (Ctl^© 

#JS*R0f#rt*:)fe*iSfii«l5i*©S*fCI!l* 6M#3{»ssaiS 
*f©7Erin]fC Al*-r -5 J: ^ CC LTJfJfiS? n-5 P A 

JS*f>i^Pi'^A<i:L/-r^6n-S. iB«li«l*ttif5f*3fe 
t i ©taSf'^ffl (c J: 0 f a^«f*©^ffi{c^Pt b -c « 
a^f Ji^lft?* 5fflJf^*SM^ o ft:!gj<*©ilii3&sji5^ s 

C©5^Pi^^A». ®)a3feJ:»3fetfL6jS«*3l&-CSI!gS 

20 ti-s. c©s©*p^/^A©j«sffiS«ffiJ&riSir»© 
w^©/cj?)jcae**€efflbrj;c^. r+;^ 

;a (off-axis process) {Cj;oTf#6n-SJ5*f*P^-7 
A». 5RH!|t^^3, 532, 406 (Cn«##SSI5i brig 

IiI*fte^«S4>ffi#^c^jhP;y^Ar*^. ^ntj, 
2'3©3 1 — u> h^Sjg©jhpy^A-c^)0. © 
U-tf- If-A^^S-SIL. i^«i«:(C45l,»rCtl6©t 
-A?rWCX^3-aSCi{C<t-3TO< f) ffl-TC tJ&ST 

30 C©=it-U> ht?*»3*'-5S(C«5l£iSn-ri^^l»2o 

7ft?: ^>o-iffi©i^-{<:P^R|*Sfc*infc«|-C* ^, taiS^i 
i*K:A*f-r-SI^. -en6«)l*T**iiE32©^tt*W-r-5 
1^— ScraR3*5i3*>n/c— iffl©iliS*f^ 0 s 2 o©e-A© 

p^©fts©2^^{cwKiBy'J3ti-c*ji3. -mm 
Jfts^ii^i^nri^s. ^>b*>c:©2-o©jg:<)5fa»ji*^ 

©anccMLT^bt^fta-CAWL/. i^J£l(*©l51CfiiJ 
r^tcAWr-SJS^fctt. C©iliS»j8Kft©«MK:>srb-C 

40 So ff6n.S!j:pi^5A*s^«> -en?:iia-rs?£35iii 

«S©W©KlltJ:i5r^i/il»»^{c«. -entt/SMil^ 

i5i*f^«. ^(DMisx^. llP^lHI^fsnsAi^^©^^• 

-H2>hMOt(c-e©/l$tcJ:0!^14{b$nS. 

r:«7^y:/ji.jS®iftj tbT^ens. ;?c>^^P^^^All 
*TtS^^{co(,ir©^iK-r*53&iWffl^cSi&*i3y^i'^ 
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6^^!5:iif^^#6si^ p A©i!{ig*M^ L/ r fe 

0 . •e©l^^>P 7 -f -1f^^^t-€.r§tti®--©^ 

«^ttJi© 1 M<Di^m^ticj:',r7^^mm9Tmm^ii^m 
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-c. im^(om. -e©ras.i>''?-©^K:§gt»«tisffitft 

m*i2^-r -2. C i (C J: -5 T M(C CEjl $ S C i § 

So ig»#S(*Jcj)n^rc©fflfi£iK5»Hf*ia^!gj«fc+g 

30 t:©iHfi£!^©m«f*©<iJ^fiS«^(ciiaa-r^.®Sr^©^ 
{ b»^^©Jl 4i{c ^ p y ^ 7 (c J: o r S n S tS^ 

^ - ^ -fy^^fi^sti^mvrm^mi. hxm.i>j: < 
7«^^*<sefflLr^fiSSns. c©stcte(,>rtt488n 

mSi^'TEMoofCfcl^-CglfPS T > > b — tf- 
lO*lSU-1f-t'-Al2*^i;. cn«iii4SL(>'?t:mxu 
" - l6ic J: T f- 4^ - - 185: il -:) T f - A X y 
-,5r-204itC[filW6tl> *CTC©tr-Att. 2 0©tJ 
l3f^L/C^tf-At:y^> h22tC:9-We)4l-S. SK'-A42 
40 i'^^ h». ^24{Cj:o-CJS*f3n^ra7 ;l'^f-26S 

iyfau-^-^-4o«ra-or*^3o* ©iiiefT*f-7xtcffi# 
l:fe.n;ftKI428©sFili|3«^{cS0. -^©2^^ 

«. ^s^;^p^^7A3o^J^?^!R■r-5J:^^cl^^^^28©^®fc 

aSSit-C*^. *S^3(»^^«. He:NeU—tf- 34*^6 
©632.8nni©tf-A<&:/-^ y ^AIiCiSl^xm^M<Otp 

x^y "yiPVi n/c u— !f-56*32©5Sie[*s«iaS36% 
50 i>xg^u>. ^^»«^^<yx9=■^>f=•^:7^»^-^*-'^*- 
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* 50~60QnVcffl' ©i^jttCffl^^S If- A38©tt^ 

^■c^iisn/cu— tf-^^fc4~32#is^sn5. c 

<D#S7^©^ 1 ^«C. 2 o©^^ t-AO-:^*^ 
OTfiH^^iliSj 1 - 2 ^raSR^fe OT^3feS^ffii28{C to 

•3 . He:NeU--tf-34©#^rStt632.8nni©e-A32S:C;fft| 

aig36(cn». X h f :/9^i'-nB»ittcaife3n 

t:*s^^3(XDfl5gg4*^^--r4. @*f59!i^ (7?) it. 0 
10 }f3ti:^ct'-A?ss (Id,,,) Mmm^mMbtcm<Dm 

3fc«i©[a*f3nrt,^^cl^tf-A?aS (i.) ©tb: 

'7 = I«,,,A. (1) 

iL-rtf-»StxS. MIS©W$». ^ffl©/»5a'J3£^* 

©secc/ji : 



A cos 0 o sin"' ( 77 ) 



tc d 

A = ea^P^ctJ:7*a-:/g(|^i^jgg (632.8nm) 

t<oTA<Dmnmmi<onm. ( a = 632 .8nm«:*f e 0 = 

32.93' ) 

IB^«#F»9©:/a-:/br-A©F«jft 00 = 12.93* X 30 
4^;l'©ftfllJ : 

sin0o = nosin0o (3) 
SCXBragq©ftaiJ : 

2Asin0o = A/no (4) 

■T'^r ©t1-gcK:*ji >T tx, (est L -ri. 50©ffi*i«5ffl 3 n 

5. 

C©!KF^$nfcaif'piS:^L/-Cilii!{S(l3£StiJt*^Pi/'^ 40 

■7'f>. IP^. mmabfc 900~11005 -Y >©Igra^a8l^ 
**-r^o :*:||B^©SWfcS*L.-Cti. ®iff^^iS«. # 
^3nfcglf'pK:J:-oriai3!$n/c. mm*fc«3««100a* 
©^M^?ffilK*W-r*Sia*S^*»6. 632.8nni©r/'n- 

fPiJPtJlW-r*^. 50 
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0*^?:^fflbr«-S-r-5<!:^J^C< i ^>aSo.005©B^r 
^^illM ^ Wt" . 

79^;k 3-p*-c©^#Maai*wr5'^7^ 

«^n«_h©gi5^^Wb> JS«3©^^3-*icne.©iifS3 

*scn6©siJ»*^wr-2.»^{ctt. c©**^i4©iR 

{ifc(T r^S(*i2[aiS!^J (Monomer Oriented Syste 

m) if*3ti> a^«mscn6©gp^*^wr^i« 

(Binder Oriented System) iftRStl-S, 

#«#:iBr»I^©#«f*». #J!JD«^r c i*s-ct . 
a^#«?> afeO*(c*|^cfc0^j:.5Sf*^e.©g^^5'* 

^wr^>, ^(Dmm.mx. ii>iQ:< <b*) i-:>©jii2©g|j^ 
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)im2- ( 1 - -ry^U^ty) X^;!/. (p- 

3?^y 2,2- (p - t FP^S^r7:nx;U) ^ 

^/^•>^^y ^^y I/- 7}<y :*'+->X5^;U-2,2->? 

(p -t FP+>':7 j;x;i/) y'\2/<>iy^ ^ 

yu-h. t:*X:7:t^->iU-A<DS;^ (3-T^yp^v' 
-2 -fc FP^i^:7*pf;U) x-'7^>rl/, t'Xr^.ct ^'-^b 
-ACDiy (2-Ti5^ y P^S^x?;!/) x-f'-'l/v f-F^ 
^PP- tfX:7^y-;l/- A<DS^ (3 -T^J? y P+Sx- 
2 - t FP+^':7'Pfc:Vl/) X— -r^l/. F -7 :i7pp- tr 
x:7x>/— ;l/-ACDS^ (2-j»f i?^y P+i^x^;l/) x 
-f-^l/. -f- h'7:/P'=t-fcf;^:7x>'— ;U-A<DS? (3 - 
y^^^JU^iy-2~\::\^U=^zyy'U\i'Jl) x-f-;!/, 
Th^>^P^-tfx:7xy— ;b-AcDS^ (2-->^i?^y 
p+$xx^;l/) x--?-;!/, 5;^:7 a: y-;l/K<D^ ( 3 30 

y P^^^v'- 2 - t: FP^t^':7'Pb';l/) x— 7^;l/, i, 
4-^>Hf>i/:t-;l'S^^a?t^y U-* l,4->^-fV>'* 
p^::::.;L.^>i2>^ 1,3.5- F y V >'*P-^x;l/--c>-t2 

^>y+y>^>^^^^y u-F. afez>'tcT^y;i/ 

M2- (N-:^;Wn*$x;U) >'*p b"^xp + 5^] x 

f^sma:. Td:^yji/M2 -:7x-/ + *^x^;K ^^4?^ 
y;l/^2 -r^x y + $^x^;i/, T^y.'UK:7xy— ;l/x 
h+i^u-NT^y u-h. r^y;i/M2- (p-^^p 4o 
uy^^y^iy) x^;u. T^y>?l/Kp -:5^pp:7xx 
;k T^y;i/K:7xx;k T:^' y ;i/K2 xx;ux^ 
;k t:*X:7xy-;l/-ACD>^ (2 -Ti^y P+t^x^ 
x-f-;U, X h=^^Sx';Hbt*X:7x >/-;l/-Av^T:57 

yu-F. ifewcr^y;i/K2- (i -:^-7 5^p=^-$^) 

a1 of Polymer Science: Polymer Chewlstry Edition . 18 
^.9^18H (1979) tCraTnSnTCiSJr^^CX^^-U^a^ 50 
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Tt57 y;U^^>^?^ap:7 xx;l/ ; T ^ y;^^2.4,6- 
^ y >^P-t:7 x x;l/, fcr;:^:7x>^-;i/-A-:;^T^ y 
F : T^'})\^Wt2 - (2-:^:7 5^P+i/) x^;I/;afeiyf 
{CN-r7xx;l.";?U>r ^ FOi 5 :&||2CD@«^^S^<!: 

:7xx;u, yzt^y^iy, :^->^^P+$^, 3rp 

srcD^#]^?:wr4-v^p^#]^. mM. 

i^ccD^o^^^-r^: Ti5^y ^-FScKT;^:7T- 
$r-;J<y-;?-. >J<y^3r^7i;;l/K^^;l/Riyf;i< 
y^^^ y;l/Kx^;l/ ; 7}< y fcrx;l.x;;^r';U. 

^t<yi^ffi?t'x;i., 7iivmmxTPV)m\:^^)^. ^yi* 

y»i;u^> : zf^z^x.^Rz^^vy'i^^m^i^R^J^i^m 

^WRWi 4 , 1 .000 , OOOCD^i^^J^fi^WT >5> 5i< 

y ^y p-;KDi*53^T-a3i<y^{bx^u> : x;j<=^^Mt 

T^y u-FX»^al^y^-^»*wr 
sx;^<=^-Mtf5 ; 4<yT^ F. N-^h+S^-^ 
^J^^t<y•-v^-•y•^^^>Tt^>'^'5 F ; •fe^ri.p-xx;;^'^ 
ju. W^Ltf. •fe;i/p-;^T-fe7^- F. 'fejUP-;^T'fe'f* 
- FlftJ'e^*- hSi>*-k^^P-^:^T'fe'r- F:/^U- 
h ; -feJUP-xx-f*;!/. ^^^S. y ?-;H2;l/P-;^. 
M(>^tCx^;Hr;l/P-X : y^Vtf-^:^^- b ; ^Wc;i< 
y b*x;ur-fea?-;b. 5i<y i^x>H/:/^'7-;i/S 

*BJt#it3,458,3rLtl3a 

So afea^^*s^tM^4.293,635ctira^stirc^swi4M 

mt. •fe;bP-;?^T-fe7--F^^7"-hS-&<*: ?py^ 
^ ^ y )vmy ^)\^. ^ ^ ^ y ^ Jb/-^^ ^ ^ y 

^ ^ y ^;u/T y ;uM^^«-^i**^t? r 
^y;p^»^i*S(:>v>i?-5i<y'7-. ^ar^y^i^K^ 
^;i//T ^ y >>uKX«-^ 3? ^ y ^I'Kq --c T>'i'+;u/r 
^ 0 )mx{t^ ^ ^ 'J jmcDSium^i^ : ^i^y^Mi^x 

-^r*So comams. :7xx;i., :7x>^+S^. :^ 
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-h. •^+1f^?'U>^lln->rU>>T^y b-h. 1,3 10 
3-;l/$;^T^y l,4-i/^U-^+1f>e^:t-JU 

u-h. ^y-fep-;i/i^T^y u-h. hy^^p-;^ 
:7•^y^•>i;^T^yu-^. -^>3?xy;^y h-;Uh yr 
^y ^i^y^f+t^i^^ufbh y^^p-";^:/p/^• 
>h yr^y y^^^y hs?>'*a# 

y;^y h-;i/7-h'^T^y u-h. hyx^u>^/y=i 

-;i'S;^T^ y h yx^u>>/y rj-;!/-:;^^^^ 20 

y ;j<y :t+>^:/p tvu h y y ^p-;^:7•p>'^•> 

>^T^yu-h (462). x^U>^y 

yu-h. :/^u>i^yn-;i/i;?yi?i7y u-h. 1,3 
-:/a>'^•>^/:t-;^s;^^^^y i,2,4-:/^> 

hV:t-^VhV 2,2,4- h ^Jj>< ^Jl^- 

3?^ y h y^^P-;b'7'ti/\-> h y y 

:$?^yU-h. l,5-^>$>>^:t->>l'^-;^3?:57 i; U-^ 

h: y^jimtyT'JJV. Tt5^y;i/B?ihi.i>i-/N'-:7PP 30 

^ y ;^^lH,li^,2H,2H->^^*— :7PP:t^ 
^C>'^C1 -h':::.;l/-2-fc:-pys^>^>, 

-«cc^35:< ifeaa3oo(D^S5wrs. la 
u > y y n 1 --icxDx - r-JVI^^cD^ y r 

*aj^it2.927,022it'ga^$nTi^s*><D. # 

-fy-;}<;l/x;l/, h yx^U>>fy:3-;l/S;^T^y 

>^x^u>>/y n-;ixi;^T^ y hyx^u 

X h+i^^Mbh y p^^P-^l/r/P-'SXD 
h yr^y hx;^^;l/. ^ZJ^^Cl -bfx;l.-2-fc* 50 
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p ^ ^ 3? A <!: L trffiffl b r J:C^o 

iit^&>mm ^titcM^i^xiit >f > ^ - >j< y y 5 >^ 

J:<. ^l^tt2o3^»-eniU±(DSlJ<D#*|*^{4(D^^> 

i^pietta^ftx^i>f>t^-#y-7^r*> 

afeWcm«. T^5?ypxhy;b, ^*v>f 

b>^. T^y;i/M. ^d^^yji'^o'-ecDxxT'ibi 

cDftM^<*;^{tt'xyf^>its^fjt. mK. 
xy7=>/T^ y px h y;u ; fxy7^>:5;ay f/^ 

i*; ^y«{bt'x;l/S2>'ftS^*. 7j<yb'x;l/ 
:i7P y F/T-fef*- h : 5j<y fc:^x;l/-<>if;U^jS:3A. 
m^lt. :/^f-:;^x>/T^ ypx h TiJ^ypxh 

y>»i//:/3?>^x>/x^u>, y y ix"- h/T^ y 

px h y;u/:/^i;^x>/;;^^l/>ifcm^f^, 2-^p 
p:/i7SPx>-i.3S-^^*. ia*{b:3A, jfeWcx^u 
>/:/a'5;^x>/x^U>. x^U>/^yr^"U>/x 

H0CCH^)„OH (S;ct3n^S. 2 --100:>^^V$>i>) (DrT- V ^ 

^U>y y p— afeWc ( 1 ) t Yvxy-vy ^ 
•fe>'^*s^>KS^y^'rU:7^;^K. (2) 

4vy ^JvmRz^-^^^^^^m. (3)Tiyy^)im 
Rz^-^^^t^zym. (4) v^\yy ^jimRz^^yy ^Ji^m 
(DJSj£;fei?£«5*^e>K3S3nfcfe(D. afewc (5) gE^y 
p-;mc;f ( i ) T^uy -^v:7^f;^KSD?'fe.'^• 

V>^?>* (ii) T^U^'^iV^. y^S?;!^^. 

>Kao*T i:> f >K*> 6fiig3 n/c p y X X f^^uooig 

^ ; •fe^l/P-j^x-f'^k x^;l^-^>5;^;l/-fe 
;i/p-y^ : 5i<y N-fc:x;^;^;^/^'V^-J^acx-ecD^t^-^ 

f$ : afeWCH.;^'^:^^'7 6CCct:0 Journal of Polymer Sci 
ence:Fb1vmer Chemistry Edit1on .l8^ .9^18M (197 
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!j<"; (;^9^U>/^3?i^y;P^^g^;l') , •-<>y7ac^> ; ^RH^fiiF3.427,lj61;3.479.185;3,549. 

r.i^-x>^f;^J5,Jy;^4^^<5Jg^!g,;g.-g^■^^__ 367;4,3ia,783;4.622.286:MO'(C3.784,5574'iBiS$n 

fE^-r-S.njm:^-^^' h;l/«tt>K:X-^i' h;l'Jgt£;j&SitfT >r>^f— t^-f X>y^. ^j^-S-i?, 1989. 427~4S7H 
i&±^iCj:^Xm\±it'SJ^-C$>t). 185°CfeiT{C*Jtir 10 i7&5r#S. |Sl«CC*ffl#it4,341.860^©5^i^P'\+ 

it^^-C$>i>&t^it$¥mM^^=¥y>. m^it. 9,10 ;u) 4.5- e;?^ (m-^ h+t^:? xj::;U) 5 

-T>;^7=t^y'>. 1 -5'DOT>;^7+^>. 2-d/ 2aflC;o-Cl-HABI> Ip-^1.1' - tT-T 5 2.2' 

aaT>x^^>'>. 2->»f^;UT>:^5 + >'>. 2- -t^x (o-i'pp^x^ju) -4.4' .5,5' 

i?;i'r>X7+>'>. 2 -=iffi-:/5^;l/r>x^+>' 7x-;u- : Miyf{CTaM-H<VBi. BP%. iH-^fs^^'/- 
>, :tiJ'^f^5^;i'T>x-7=f-/>. 1,4-i-y h=^y 2,5-f:^ ( o - i'aar'xr.;!.) -A-3,A-iy^ 

>. 9.lO-7x:^->Xb>+^>. 1,2— -<>XT>;^ h=^i^7x->)U-, 2«^ (-e-ODiBCDteOt*. :WMW{C 

^+>'>, 2,3-'<>XT>X-7 + y>. Z-jt=f-)V- «*^^-:^-, 2 -^Jl'*:/h-<>X:i-+-y-v^ 

l,4-:^7 h+-/>. 2,3-i?:j'nci:^7 1,4 20 -Ji-i^^tcfiefflsn-s) ^'a^TSo 

2 -7x:::-;UT>X^^^^>. 2 ,3- i^^ ^^-iPT O'*B^i*3.554,753;3,563.750;3,563,7Sl;3,647,467; 

>^^+>'>. T>:^^+>'>ril':7 r-;^;l'S^>®© 3,652,275;4.162,162;4,268,667;4,351,893;4,454,218; 

rJ-hU'!;^^. 3-^700-2 -^5^ ;l/T>;^^ + y 4,535.052;MWC4,56S,769 (-e-CD*>CD*JCD«, #^15: 

>. 7,8,9.10-7^ f- 5 1 Fo:^:? :>-fe> stt urBj$i#KaAn6ti-5) tffcgaj&snrt^s 4> 

^0*K:i,2,3.4--f >^t Fa--t>X (a) T ©^'a^'T-S, 

Sffe©5l£g3*^j (tfiKtJss'COiaStcfctiTl^ttr* DBC. Ip-^> ^'^P'^=¥ify>. 2,5- fx { C4- (J^ 

•S^>©*S*-5*3) :<,S^a^fP2,760.8634'te4S$tl. X^^JbT 5 ^ ) - 2 - ^ ?-;U:7 x ^ 5^ U> } ; 
>V^'r>. bV>'p-r>. T->0>f >x-7^;l/. 30 DEAW. B|J%. '>i'P^>ir^>. 2.5- fX { C4- 

r;l'Fx;l.TJl'3-;l' ; Q:-y5^;l-'<>y'('>. a-T i>M V^%y-:iUL. BP^. 1H--Y>7'>- 1 2,3 

y;U--t>:/-1'>&i>'a-7x-;l'-<>V-f >^^4f. a -i^ t F P- 5,6-i^^ F^^*^- 2 - C (2, 3,6, 7--f' F 

-m.\tA^m,mmmkr%^n^i^^^^:h. ^mmf^ -^t FP-aH.5H--<>y ci.iD =i=^';i?>-9-'f 

2, 850, 445;2, 875, 047;3, 097, 096;3, 074, 974;3, 097.097; JU) yg^U>] - 

3.i45,io4So*3.579.33943B3jj^3n-cciS4>©©j:^ cn6»-en-en^oifig?:wr 5 : 




DE AW 



CHsO \ / 

«i» j« ^ + - J D I 

O 0 

li II 

RiCCOCHjCHOxOC-R, ^ 
R»(OCH,CHROzOH 

=¥)mvilbi, ; R,B. HXW8~i6©^/l^*Wr-5 

T)l=¥)imT$><0. R,it. HXWCH3-e*-5;x{*l~4 
r*S;ytJ2~10r*0. Z«l~20r*.2)) . *iffiH2 

30&o'ja^i? h y X (2 -xg^;u-s:^-i^;u) -c 

^WC«^hyx (2 -X5^;l.'x+^>;i.) jSSSBt-e* 

^3,8S4,950 (##S:i«<!: Ur?giNBI|{CiaAtl6tl-5) 

«. 7- (4' --^uu-e' -i>-x.^)lTs. y- 
r ,3' ,5' -hyTi^>-4' --Y^u) Ts^-a-^ 

-^JL- K©3KS!^fF3,854,9504>W^$tirii-S, 
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* yu-h. h yi?^U>yy=i-Jl'i^y^;l'X-7^;l/, 

h yx^u>i/y3-^n^x (2 -x9^;^-^=^^•y•>'x- 
y (x5^u>i/y3^;i.) . ;j<y (x.^uyif'jzt- 

7'pfcvi/:^7^?u>. d<y (:7'P fu->i'"y =i-;p) > 
h yis^^y-feyji'. TV'\^>m.i^s.^)\^. -^f^u^WL 

x-cy>Ki>:/5^;l'. «(^^ h y mm 
hyx (2 -xg^Jb'v+S^Jl/) . :fyiPa <Bri1) • 30 

o o 

I) II 

RiOC(CH,)yc-oR, yi.\t 

20 ift-fkH— ai. 2,6-s>-HiRr^5^Ji' 

>H2'>. i;xhp--c>42>. p - hJU+y^SO^^P^ 
X-;i/. >'^•y;^©*H^fF4,168,982 
Wlffl^tCfflAn^nS) *ffi«3*iTl»-6S^xhav2 

Stt^if:*: S S fee* {c^S^KI±»j*5#?t-r S . 

30 mj^icm'j (DMoMti^m. ■7-;,i7^?-jL-7>© 

*H!^3.390,99e©:<7^Aa2. lS--58ff 

L/T?sffl»(cMAn6n^) 4'i3^$n-ri^-5 (a) x 

(b) XX7^;k ( c ) T-'U3--'l'. (d) T 
(e)r-fe^f-^k (f ) T;l/7't FSCJf (g) T5 

>'^•<5T-©*II#it4,326,010 OrHJ 

40 {iJi^y^yp^i- F>-c&-S. 

5-60%. «Fji{C»15-'S09«:P8*^0.1~lC%. jtfig 
K:« 1 ~ 5 % ; :^^^J. 25~75%. Jf®(C»45~65% : 
oJM^J. 0 -"'25%. »ajc»5 ~15% : MC^{Cffe©fiS^ 

'X©IIStMK:-:>t»TMK:ittW3n.S. 

^©las 

50 Bj^ifiSSiI. miC7n^irxt£i.^ti>^y)\3um>t£[,>Wm^TlS. 
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^mmvtco *n6*7fe*^6Hic«g^s/c*tc. mm 

(8a-85S«%> . iJ7DD;^;I/A (io9^) Rc;^ 
(5^10%) (Dil-^!^ : mi.^tiy^U}aji 
> (90-'92%-) S:?>'2 -:/^-/> (8--io%) o -e^ll: 10 

(Talbov) (Dr3-^-:SrfigfflLr8fpmO'i7X 
:/3lS'C^yx^U>r*U:7i$?U- h (^P:h-;U (cr 
onar) * C72XCi400DV-Y ^ - (Mylar) * ] (DM^M^ -f 

^3:. ar(D rfb^«<Dfflisi!?j ^^sns, 

Kai>R^'^^f^oraMlg(DfigS<bLT 30 

ST S C i J: r ^ X m#C:rfc1^^ Wffi L/co 
488nmRC;fTEMc)otCtelir Slf^5 nST;Urf > >f :t > U - 

r£14I^^^CJ:or*&^;!)5ff en/Co @#Mo t:'--A?» 
SJ:b«*Scfc^l:lCC«/cn. ^^SttS'-'lOnW/crTf CD 
iEHr*o/Co &5!cm<3DitaK*5j:*lanr&ofc„ S 

HrS>0. 12.5--2,000m3/crrfCD^7fetCffi^b/Co ± 40 
aUfci^SjlcCD^l^Jft. CCD2 0CD488nm<DU— tf- 
^CD 632 . 8rw<D He : Ne U - if - 1' - A C <b 

T^-t -r ;!/ 212>^ ^• »7 - - :J? — ffl I i r ^ ^ - $ n 

IJOOO*:. EP^. mm*;^c0 900^11oa$:(DSPfl^jg^|^^W 
UTl^So IlJrSSd^ (77) MK^ajfiL/cf^CDK^t 50 
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t?r(Dii»fsnri^3a:i^3i£^3its (lo) ^c^f-rsnisfsn 

7? = Idl f f /lo 

^"rSCi*Sr*/Co ;^n-> (Sloan) DEKTAK 3030 
— :7* (Brown and Sharpe) ^7^;l'975^^*:3 >>'^• U — 

BKT 2,6-t^~HM:^^>'t'-4-~^^;b:7x-/— ;^ * 

CAB ■fe;UP — XT-fe-r-- h r^^U— h 

hXL-27 (Carboset) ^ U ( a? tJ? y 

p^^>'U/T^y>^^mj^^;u/T^y;i/M) 

S40,000. ^ffl80. Tq 53^C 

h 525 U ( ^ ^ ^ U ^l/^^ ^;U/r ^ U 

;l/Kx^;U/r^yjl'K) ««¥^^^fi2oo,ooo. Wi 

iffi80. Tq 3rC 

o-a-HABIl,l' -yf^A 2,2' -b';:^ 

Co -:57PP:7xJ^;l/D -4,4' ,5,5' -7^h-7:7:c^ 
;CAS 1707-68-2 

CPA V)iMp~^^^y ^^J^ 

CP 19-Y 90:10d< U (>^ ^ U ^b^^ ^^l/- ^ ^ 0 

m) 

DEAW >'^P^>^y>. 2,5-t:';^ { C4- (t^X 
^;l/r^>') ^^U>) ;CAS 38394-53-5 

HP-S.e-v'^ h+e^-2 - C (2.3,6,7-T^h^b F 
P-1H,5H-'^>V* Ci.l) =^yViy>-9 
U>] - ;CAS 80867-05-6 

XJ^>?^'1f>r h* 2008 (Elvacite) 98:23j<y i^i^^V 

jim^^ji^-y^^v^m) ;^^a=25,ooo 

x;i//N'i^-r 2051 7j<y (^a^^y^UK^^^;!^) ; ^3^ 
T'S= 350,000 

UH.IH-PFOA y-^^KlH,lH->'^•-:7;l/:tD:i■^^;l/ 
1H,1H,2H,2H-PF0M<V ^ y ;l/MlH.lH.2H,2H- 

mi 4-^ h^iyy 

MBO 2-^;b:^r7>-<>X:t+-t^V/'-^U;2--^>X*=!^ 
-y-V"— ;l/^:t-->^b;CAS 2382-96-9 

NVC N-fcrx;|/;^7;l/>'>*y— iU;9- \:f:^}\/fJ)\/^^V--)V\a< 
S 1484-13-5 

PA y^l'M:^:^— ^l^;2-:/a^>K. y 
f"JL';CAS 937-41-7 

POEA y;I/^2 -:7*>'=^^>'X^;b;CAS 48145-04- 

6 
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TCTM-HABI IH- 5 d^V— ;k 2,5- bTX C O -^UU 

:7j:j::;L'D -4- C 3,4- i^^y h =1^2^:7 x^;l/D 2 

fi<$;CAS 79070-04-5 

to: h !;x5^u>^yn-;i/^;^:7'U h ;Cas io6^ 

10-5 

im h yx?-u>!5^'j=i— ;b$;^Tt^ 'j H ;cas leso 

-21-3 

U hx>;'r*;l/;CAS 28961-43-5 

wpjm h U-y ^n— ;l/:/o/s> h y y ix— h ;2 lo 
-x?;l/-2- (fc: KP^i^^^iU) -i,3-:7*p/n"> 
Jl/ h yy y U- h ;CAS 3290-92-4 

-X h"v'>cAB# 531-1) . -^+i^r y-;i/hv ^ a^v^- 
fc:78c)CD>^^Ppy 12.5q (@f*<D50.4%) COCAB 

531-1. aj..5g (46.4%) (O^Mi^. 0.45g (1.89%) (D 20 
MBO. 0.3q (1.29%) CDo-Cl-HABI. 0.07^0. 28% (DDEAW 

(ffS^Ccfcor^S) SO'S^^PPy $>UnKC;^»U 
/c0.0025qCr>BHro 

*iM m&rmm de 



m_ 

A 



P(xlOO) ^ci» (%) 



— ^us^T^ y h 
c h yx^u:/>/'jzi 

— ^uS^Ti^ y h 
D h y x^u>^y n 

^y i^-h 

G TiJ^'J^l^Kxh^rS/ 



0,24 
0.28 
0.30 
0.27 

0.30 
0. 18 
0.13 
0.24 

0.20 



14 



38.1 



3.0 



27 



66.3 78 



49.5 39 



49.5 48 



50.8 
48.8 
53.3 



21 



10 



37 



53.8 27 



30 



40 
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*im ^ »: ;2? ( ^ DE 

(xlOO) (96) 



J 


\) J^yW2ry 3u J ^ 


0.52 


30.5 52 






70:30^ y(xf-u>-^ 


K 


S/x-^ju 


0.16 


60.9 23 


L 


Ti5^ yji/lS2-7*^^i- 


0.28 


20.3 8 






75:25jHy(Xf-u>'-r 


11 


T^y^^K2-7*y4^ 


0.31 


64.8 71.5 


N 


j^ts^^j^y^i-ae-^*^ 


0.46 


20.3 21 


0 


>^^y-?i^-7*- 


0.15 


22.9 3 



=S:^UVfc:78qfDt>i'UUjt^y, 12.5q (@^©50.4 
%) ©CAB- 531-1. n.Stj (45.3%) ©PGEA. 0.45q (1.8 
%) ©MBtX 0.3g (1.2%) ©TCTW-HABI. O.OTOg (0.3 
%) ©DEAW. iSiZf(iCV>i7UUjt di:y^MiCi§mLtc0.002 
5q (0.01%) ©MHCt 

c©)H^!es>^±^l/fc-M^f'P(cti£ors«Lfc. c© 
ififiS!^©ii.25^n>©fe![|g». Si]5t$nfciSW*^PI 
o-oio^Wort^/co l5Dfflfig!KJ©i7.3 5 i'P^olsSM 
«. 0.0ll©SiJS3n/dSJf^^il«:WL-Ci,»fc. 

0.070q©DEAW©f^O{CDEAW 0.040c|S:$Wl./fcC i ^S:^ 

M«. o.oio©aiJ^3ti/c®ST^^iS*flrb-ct,»/c, 

^'sa— 14 

P0EA©R»){Cffe©^l6*^^««t©l,»<-5*i. MCfCCCA 
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